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CLAIMS 

1. An u) -cycloalkyl-prostaglandin E 2 derivative of formula (I) 



5 




[wherein A is benzene , thiophene or furan ring; 
R 1 is hydroxy, Cl-6 alkoxy or a group of formula 

10 NR 10 R U 

(wherein R 10 and R 11 are each independently, hydrogen atom or Cl-4 
alkyl) ) ; 

R : is Cl-4 alkylene, C2-4 alkenylene, -S-Cl-4 alkylene, -S-C2-4 
alkenylene or Cl-4 alkylene-S-; 
15 R 3 is oxo, methylene, halogen atom or a group of formula 

R 32 -COO- 

(whereinR 32 is Cl-4 alkyl, Cl-4 alkoxy, phenyl, phenyl-Cl-4 alkyl, 
R---OOC-C1-4 alkyl or R :o -OOC-C2-4 alkenyl (wherein R 3 ' is hydrogen 
20 atom or Cl-4 alkyl); 

R' 1 is hydrogen atom, hydroxy or Cl-4 alkoxy; 

R 5 is Cl-8 alkyl, C2-8 alkenyl, C2-8 alkynyl, or Cl-8 alkyl, C2-8 
alkenyl or C2-8 alkynyl substituted by 1-3 substituents selected 
from (l)-(5) below: 
25 (1) halogen atom, 

(2) Cl-4 alkoxy, 

(3) C3-7 cycloalkyl, 
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(4) phenyl or 

(5) phenyl substituted by 1-3 substituents selected from halogen 
atom, Cl-4 alkyl, Cl-4 alkoxy, nitro or trif luoromethyl) ; 

n is 0-4; 



is single bond or double bond, 

with the proviso that when the C8-9 position is double bond, R J 
is a group of 

R 32 -COO- 

( wherein R 22 is as defined above) and R 1 is CI- 6 alkoxy] 

or a non-toxic salt thereof or a cyclodextrin clathrate thereof. 

2. A compound according to claim 1, wherein A is a benzene 
ring . 

3. A compound according to claim 1 or claim 2, wherein R~ is 
Cl-4 alkylene or C2-4 alkenylene. 

4. A compound according to claim 1 or claim 2, wherein R 2 is 
-S-Cl-4 alkylene, -S-C2-4 alkenylene. 

5. A compound according to claim 1 or claim 2, wherein R" is 
Cl-4 alkylene-S-. 

6. A compound according to claim 3, which is 

(1) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17-propano-l, 6- 
(p-phenylene) -2,3,4, 5-tetranorprost-13-enoic acid, 

(2) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17-propano-i, 6- 
(p-phenylene) -2,3,4, 5- tetranorprost-13 , 19-dienoic acid, 

(3 ) (11 a , 13E) -9-Oxo-ll, 16-dihydroxy-17, 17 -propano-19 , 20- 
methano-1, 6- (p-phenylene) -2,3,4, 5- tetranorprost-13-enoic 
acid, 
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(4) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17-propano-19- 
methyl-1, 6- (p-phenylene) -2,3,4, 5-tetranorprost-13-enoic acid, 

(5) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17-propano-l, 6- 
(p-phenylene) -2,3,4, 5 , 20-pentanorprost-13-enoic acid, 

(6) (9j3, 11 a, 13E)-9-Chloro-ll,16-dihydroxy-17,17- 
propano-19, 20-methano-l, 6- (p-phenylene) -2,3,4,5- 
tetranorprost-13-enoic acid, 

(7) (9j3, 11 a , 13E)~9-Chloro-ll,16-dihydroxy-17,17- 
propano-19-methyl-l, 6- (p-phenylene) -2,3,4, 5-tetranorprost- 
13-enoic acid, 

(8) (9 P , 11 a, 13E)-9-Chloro-ll,16-dihydroxy-17, 17- 
propano-1 , 6- (p-phenylene ) -2 , 3 , 4 , 5 , 20-pentanorprost-13 -enoic 
acid or 

(9) (9/3, 11 a, 13E) -9-Chloro-ll, 16-dihydroxy-17 , 17- 
propano-1 , 6- (p-phenylene) -2,3,4, 5- tetranorprost-13 , 19- 
dienoic acid or a methyl ester thereof. 

7. A compound according to claim 4, which is 

(1) (11 a, 8Z, 13E) -9-Acetyloxy-ll, 16-dihydroxy-17 , 17- 
propano-7-thia-l, 6- (p-phenylene) -2,3,4,5, 20-pentanorprost- 
8,13-dienoic acid methyl ester, 

(2) (11 a, 8Z, 13E) -9-Acetyloxy-ll, 16-dihydroxy-17 , 17- 
propano-7-thia-l, 6- (p-phenylene) -2,3,4, 5-tetranorprost-8 , 13- 
dienoic acid methyl ester, 

(3) (11 a, 8Z, 13E) -9-Acetyloxy-ll, 16-dihydroxy-17 , 17- 
propano-7-thia-l, 6- (p-phenylene) -2,3,4, 5- tetranorprost- 
8, 13 , 19-trienoic acid methyl ester, 

(4) (11 a, 8Z, 13E) -9-Acetyloxy-ll, 16-dihydroxy-19-methyl- 
17 , 17-propano-7-thia-l , 6- (p-phenylene) -2,3,4,5- 
tetranorprost-8, 13-dienoic acid methyl ester or 

(5) (11 a, 8Z, 13E) -9-Acetyloxy-ll, 16-dihydroxy-17, 17- 
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propano-19, 20-methano-7-thia-l , 6- (p-phenylene) -2,3,4,5- 
tetranorprost-3, 13-dienoic acid methyl ester. 

8. A compound according to claim 4, which is 

5 (1) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17 -propano-7- 
thia-1, 6- (p-phenylene) -2,3,4, 5 , 20-pentanorprost-13-enoic 
acid, 

(2) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17 , 17 -propano-7- 
thia-1, 6- (p-phenylene) -2,3,4, 5- tetranorprost-13 -enoic acid, 
10 (3) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17 -propano-7- 
thia-1, 6- (p-phenylene) -2,3,4, 5-tetranorprost-13 , 19-dienoic 
acid, 

(4) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-19-methyl-17 , 17- 
propano-7-thia-l, 6- (p-phenylene ) -2 , 3 , 4 , 5- tetranorprost-13- 

15 enoic acid or 

(5) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17 -propano-19 , 20- 
methano-7-thia-l, 6- (p-phenylene) -2 , 3,4, 5-tetranorprost-13- 
enoic acid 

or a methyl ester thereof. 

20 

9. A compound according to claim 5, which is 

(1) (11 a, 13E) -9-Oxo-ll, 16-dihydroxy-17, 17-propano-6- 
thia-1, 6- (p-phenylene) -2,3,4, 5- tetranorprost-13 -enoic acid 
or a methyl ester thereof. 

25 

10. A process for the preparation of a compound of formula (IA) 



inn 
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(IA) 



(wherein R y ' is oxo, methylene or halogen atom and the other 
symbols are as defined in claim 1) 

characterized by subjecting a compound of formula (IB) 




(wherein R" is Cl-6 alkyl and the other symbols are as defined 
above ) 

to hydrolysis using an enzyme or hydrolysis under alkaline 
conditions . 

11. A process for the preparation of a compound of formula (IC) 




(wherein R 3C is as defined in claim 10, and the other symbols are 
15 as defined in claim 1) 

characterized by subjecting to amidation a compound of formula 
(IA) 
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(CH2) n 

(wherein all symbols are as defined above) 
and a compound of formula (II) 

HR 10 R 11 (II) 

(wherein all symbols are as defined above) 



12. A process for the preparation of a compound of formula 
(IB-1) 

D 30 




COOR 12 

OH (IB-1) 



(wherein R' c is hydrogen atom or hydroxy, R 12 and R 30 are as defined 
in claim 10, and the other symbols are as defined in claim 1) 
characterized by subjecting to deprotection under acidic 
conditions a compound of formula (III) 

R 30 



COOR 12 




(HI) 



(CH2) n 

(wherein R 41 is hydrogen atom or hydroxy protected by a group which 
may be removable under acidic conditions, R 60 is a protective group 
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for hydroxy which may be removable under acidic conditions, and 
the other symbols are as defined above) . 

13. A process for the preparation of formula (IB-2) 




(wherein R :2 and R 30 are as defined in claim 10, R 42 is Cl-4 alkoxy, 
and the other symbols are as defined in claim 1) 
10 characterized by subjecting to O-alkylation a compound of formula 
(IB-3) 




(CH2) n 

(wherein all symbols are as defined above). 




(CH 2 ) n 
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14 . A process for the preparation of a compound of formula (ID) 



R 32 -COO 




(CH 2 ) n 



(wherein R 1? is as defined in claim 10, R 32 is as defined in claim 
1, and the other symbols are as defined in claim 1) 
characterized by subjecting to deprotection under acidic 
conditions a compound of formula (IV) 



R 32 -COO 



COOR 12 




(IV) 



(CH2) n 

(wherein, R 43 is hydrogen atom, hydroxy protected by a group which 
may be removable under acidic conditions or Cl-4 alkoxy, R 60 is 
as defined in claim 12, and the other symbols are as defined 
above) . 
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